Schizophrenia is among the most common psychiatric disorders, affecting approximately 1% of the world's population and is among the leading cause of disability. Adherence to drug therapy is associated with favourable clinical outcomes and good quality of life among schizophrenic patients undergoing treatment. This study assessed the prevalence and factors responsible for adherence/non-adherence to drug treatment among schizophrenic patients in Jigawa State. We used a descriptive hospital-based cross-sectional study design and recruited three hundred and ninety-nine patients using multi-stage sampling technique. The mean and standard deviation of age of the respondents was 42.3±11.2. The level of drug adherence was 47.1%. On bivariate analysis, cost of treatment, types of treatment, side effects, and effects of treatment on the performance were found to be associated with low adherence of drugs treatment (P<0.05). On adjusting for confounding effect using logistic regression analysis, the cost of treatment of more than one thousand naira per day (AOR=3.00, 95%CI=2. 75-8.83) and presence of side effects (AOR=4.01, 95%CI=1.45-16.09) were found to be predictors of non-adherence to drug treatments. Supervised community treatment, behavioural change communications along with community mental health care financing were recommended in order to increase access and decrease non-adherence to drugs.
Introduction
Adherence to a drug regime is a significant issue in the clinical management of schizophrenia. 1 A study of adherence in Bipolar disorder showed that slightly more than one-half of the patients studied were fully adherent, 20% were partially adherent, and nearly 30% were non-adherent. 2 Risk factors for non-adherence in this group included younger age, minority status, substance abuse, and homelessness. 2 Non-adherence to antipsychotics was slightly higher (23%) among those with bipolar disorder but lower for lithium and antidepressants (26% and 22%) respectively. 2 Lithium was associated with the highest rates of non-adherence in both groups, which reflects the adverse effect burden of the medication. Early treatment discontinuation on the part of patients with schizophrenia or schizophrenia-like disorders is strikingly common, with estimates of its prevalence in antipsychotic drug trials ranging from 25-75%. 2 It was reported in the USA that adherent patients had a lower rate of psychiatric hospitalization compared with partially adherent and non-adherent patients and were more likely than nonadherent to engage in group therapy, individual therapy, and medication management. 3 Most patients (92.0%) who were adherent in the 6 months prior to hospital admission continued to be adherent 6 months following hospitalization. 3 However, 75.0% of previously partially adherent became adherent, and 38.7% of previously non-adherent became adherent following hospitalization. 3 The prevalence of either adherence or non-adherence to treatment among schizophrenic patients varies from country to country; and, within the same country it also varies from region to region. Thus, the overall rate of non-adherence was within the range of 30 to 65% reported in previous studies. 2, 4, 5 In Nigeria, a prevalence rate of non-adherence of 54.2%, 48% and 55% was reported from Maiduguri and Lagos respectively. [6] [7] [8] While a study conducted in South Africa reported a non -adherence rates of 41% to 43% among patients with bipolar disorders. 2 Risk factors for non-adherence included minority status, single status, and substance abuse. 2 Reasons for non-adherence in this study included forgetting to take medications (55%) and adverse effects (20%). 2 Other factors included a disorganized home environment, concern about taking medications for a long term, fear of adverse effects, and lack of information about the illness. One-third of these patients had indi-N o n -c o m m e r c i a l u s e o n l y viduals in their core social network (e.g., family, spouse, close friends) who advised against medications. Psychological reasons such as insight, beliefs, and guilt, as well as lack of information about disorders, also play a role in patients' attitudes toward medications resources. 2 The consequences of early termination of the treatment are significant, making adherence to medication a critical determinant of a generally good prognosis. Discontinuing a prescribed antipsychotic drug is associated with symptom exacerbation, relapse, increased hospitalization, poor long-term course of illness, and higher economic costs of treatment. 9 Adherence rates for patients with different psychiatric disorders are not very different from one another and are similar to rates among patients with physical disorders. 2 The problem of non-adherence to medical treatment remains a challenge for the medical professions and social scientists. Although successful adherence interventions do exist, half of interventions seem to fail. 10, 11 As a result of the widespread problem of adherence, substantial numbers of patients do not get the maximum benefit of medical treatment, resulting in poor health outcomes, lower quality of life and increased health care costs. 9 In spite of many advances made in adherence research, non-adherence rates have remained nearly unchanged in the last decades. 10 Poor adherence to antipsychotic medication in schizophrenia have been associated with rehospitalisation and relapse in cross sectional studies and studies monitoring hospital admissions among patients being in shortage of supplies of antipsychotic medications. 12 Data from study revealed that 74 % of the patients discontinued their medication before 18 months, i.e. either to nonadherence or to another antipsychotic medication. 5, 7 The Nonadherence to medication regimens is a major obstacle to the success of therapy. Some of the consequences of non-compliance include increased morbidity, prescribing of additional medications, increased physician visits, hospital admissions and increased cost of health care. As defined by Whitney in 2000, 13 the factors commonly associated with relapse include poor adherence treatment which is thought to be the most crucial issue, substance abuse. 14 The medication compliance for psychiatric illness is 58%. More specifically, about half of the patients with schizophrenia are nonadherent to treatment. This non-adherence may be due to factors that are patient-related (e.g. substance abuse, forgetfulness, anxiety about side-effects, inadequate knowledge, lack of insight, lack of motivation, fear of stigma); health care-related (e.g. poor patient/health care provider relationship, poor services and access to services, and poor staff training); socio-economically related (e.g. illiteracy, low level of education) or treatment-related (e.g. polypharmacology, complex treatment regimens). 14 The number of individuals in the population receiving antipsychotic drugs that have been grouped into older and newer classes is surprisingly high and most of whom treated with these antipsychotic medications are unmarried and unemployed, and may live with persistent psychotic and negative symptoms and cognitive impairments. [15] [16] [17] The degree to which an individual follows medical advice is a major concern in every medical specialty. 16 Patients with acute conditions are more likely to be adherent than those with chronic disorders. 2 Non adherence rates in patients with schizophrenia, bipolar disorder, and depression are often greater than 50%, which is not very different from patients with no psychiatric chronic diseases. 6, 8 Non-adherence in patients with mental illness can have severe consequences, such as relapses and re-hospitalizations. 7 As drug therapy experts, pharmacists can help ensure that patients receive safe and effective medication therapy, receive the most benefit from the medication that is prescribed, and achieve optimal medical therapy outcomes. 15, 17 To do this effectively, community psychiatric nurses must be aware of the barriers to adherence in patients who are mentally ill and knowledgeable about intervention strategies that can improve adherence. 2 Non-adherence also may increase the risk of toxicity among patients who adjust their own medications. 6, 16 Patients with mental illness who are non-adherent also are at risk for homelessness, incarceration, and violence. 7, 12 Poor adherence can be responsible for avoidable hospital admissions and increased visits to the emergency department. 2 Thus, since adherence is determined to a large extent by one's income, it means non-adherence in a significant proportion of the subjects might be accounted for by these economic considerations. This finding is in tandem with that of a study by Ibrahim et al. who also reported the cost of medication as an important predictor of non-adherence. 6 Logistic regression analysis also showed that subjects who were on more than one drug (polytherapy) were over two times more likely to be nonadherent to their medications when compared to their counterparts who were on mono-therapy. 18, 19 Reasons for Non-Adherence of prescribed medication and scheduled dosage among individuals with schizophrenia is a major source of frustration for families and other caregivers. It is also the single biggest cause of relapse and rehospitalisation. 9 A third major reason for non-adherence among individuals with schizophrenia is the side effects of the medications. Antipsychotic medications often have serious side effects that also must be addressed in order for patients to be comfortable enough to take the medications. 20 These side effects include weight gain, loss of sexual desire and performance, and in some cases diabetes, and can be difficult for patients to cope with. 20 Another factor in non-adherence is the symptoms of schizophrenia. For example, delusions may be present and this delusion may lead the patient to believe the medication is poison. Some patients do not take their medications due to confusion, disorganization or other cognitive deficits associated with schizophrenia. Here, the caregiver will need to play an important role in helping the person with schizophrenia remain on their medicines by providing support and encouragement to take the medications. 20 A few people do not comply with medication protocols out of fear that they will become dependent on or addicted to the drug(s). 20 Much attention has focused on methods to persuade patients to adhere to recommendations, without sufficient acknowledgement that avoidance of sometimes complex, costly and unpleasant regi-mens may be entirely rational. Numerous studies demonstrated that inadequate compliance and non-persistence with prescribed medication regimens result in increased morbidity and mortality from a wide variety of illness, as well as increased health care costs. [6] [7] [8] 16 Preventing rehospitalisation of schizophrenia patients, the identified modifiable factors suggest further need for development and implementation of integrated mental health services in the community.
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Materials and Methods
The study was conducted among schizophrenic patients that were receiving treatment in Hospitals in Jigawa State. A hospitalbased cross-sectional descriptive study design was used. A total of four hundred and thirty-six (436) schizophrenic patients receiving treatment were recruited into the study.
This was done through multi-stage sampling technique. Jigawa State is made up of five Emirate Council and these Councils are further broken down into local Governments Authorities. Stage II: Selection of study participants (Schizophrenic patients) with the aid of simple random sampling from the above hospitals.
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Data was collected using the questionnaire and necessary consent was obtained from the stake holders and respondents. Adequate explanation regarding the study was given, confidentiality was also guaranteed. The outcome variable measured was prevalence and some selected determinants of adherence/nonadherence to medication among the study participants. All the data generated from the study was analyzed using Epi info version 3.5.3. Chi-square test was used to determine significant association between categorical variables. A P-value of ≤0.05 was considered significant. Logistic regression analysis was also conducted as part of statistical analysis. Ethical clearance was obtained from the ethical committee of Jigawa State Ministry of Health and Ahmadu Bello University Zaria before commencement of the study. The provisions of the HELSINKI declaration were respected.
Results
From the result, three hundred and ninety-nine (399) patients with mean age and standard deviation of 42.3±11.2 years participated in the study; with the age group of 20-29 years constituting one third of the study participants. Only about 10% of the study participants have educational status beyond secondary schools. In terms of ethnicity and tribe, Hausa and Muslims constitute majority of the study population with about half of them engage in farming as their main sources of income ( Table 1) .
The medical history of the study participants revealed that the duration of illness in about half was within 1-5 years (mean = 7.8 years). Half of them have come in contact with psychiatrist. Three quarters of the study participants were admitted in the hospital previously and two thirds of the study participants have family members with similar conditions. Furthermore, most of the patients were on drugs treatment, while very few were on both drugs and ECT. Almost, half of the patients spend more than one thousand naira as the cost of treatment and about 70% complained of side effects of which weight gain was the commonest. About half complain of relapse due to non-compliance (Tables 2 and 3) .
Meanwhile, about 188 (47.1%) of the study participants have high level of adherence, while 211 (52.1%) have low level of adherence to drugs (Table 4) .
On bivariate analysis, as shown in Table 5 , cost of treatment, types of treatment, side effects, and effects of treatment on the performance (work or academic) were found to be associated with low adherence of drugs treatment among the study participants at P-level of <0.05.
After adjusting for the confounding effects using logistic regression analysis; type of treatment (ECT/ combination of ECT and drugs) were found to be negative predictors of low adherence to treatment among schizophrenic patients. While, cost of treatment of more than one thousand naira (AOR=3.00, 95%CI=2.75 -8.83) and presence of side effects (AOR=4.01, 95%CI=1.45-16.09) was positive predictor of low adherence to treatment as those with side effects are three and four times more likely to be non-adherent to treatment compared to those without side effects respectively (Table 6 ).
Discussion
Analysis of the levels of adherence revealed that 47.1% of the study participants were adherent and 52.9% were non-adherent to drug treatment: this means that about one out of every two study participants was either adherent or non-adherent to treatment. Thus, the overall rate of non-adherence was within the range of 30 to 65% reported in previous studies. 2,4.5 Though, the prevalence of non-adherence reported in this study, falls within the range of most studies conducted earlier, the rate was below 66.9% reported in Egypt and above 34.2% reported from Jos, Nigeria. 4,5,7-8 But, it was similar to findings by Ibrahim et al. (2015) who reported prevalence of adherence and non-adherence of 45.8% and 54.2% respectively from the north-eastern Nigeria. 6 This discrepancy could be attributed to the methodological differences in the studies, such as the tools used for the assessment of adherence and the different cut-off values used for the definition of adherence and nonadherence.
The independent medication-related predictors of non-adherence found in this study were; the cost of the medications, type of treatment, side effect profile and occurrence of relapse following previous non-adherence. In terms of the cost of the medications, the higher the cost of the medication per day, the higher the rate of non-adherence. In this case, subjects whose medications cost more than one thousand naira per day were three times more likely to be non-adherent to their prescribed medications than those whose medication cost less than one thousand naira per day. This finding might not be unconnected to the fact that over 90% of the study participants are of educational status below tertiary level: this may translate to low socio-economic placement and very low or unpredictable earning. Moreover, Jigawa State is among the bottom five states with the highest poverty rates in the country with over 75% of the inhabitants living below the $1 per day benchmark (National Bureau of Statistics, 2013). The poverty levels might have been further complicated by the close proximity with Kano, the capital city of Kano State as most of the inhabitants, more especially among civil servants reside in Kano and usually come to work on daily basis. Therefore, since adherence is determined to a large extent by one's income, it means non-adherence in a significant proportion of the subjects might be accounted for by these economic considerations. This finding is in tandem with that of Ibrahim et al. who reported the cost of medication as an important predictor of non-adherence to drug treatment among schizophrenic patients. 6 Multivariate (Logistic) regression analysis also showed that study participants who were on ECT alone, combination of ECT and drugs were two times and three times less likely to be nonadherent respectively compared to those who are on drugs treatment only. This might be due to the fact that there were more care as regards to patients on ECT and combination of drugs and ECT because of close monitoring by the family members that take the patients to hospital.
The last among the significant and independent predictor of non-adherence among the study participants was the presence of side effects. Study participants who reported any form of side effect were four times more likely to be non-adherent than those without side effects. Of those who were non-adherent, over 60% reported side effect. This is because the presence of side effects is associated with significant impairment in the quality of life of the subjects as well as it served as a hindrance to them in carrying out some of their activities of daily living. Secondly, based on this study interaction with some of the patients in our study areas, those who experienced incapacitating side effects, view it as punitive and therefore decline psychiatric medications. This negative view of the side effect profile contributes significantly to non-adherence to psychotropic medications among some African patients. A study by Bonaventura et al., on the impact of side effects on medication adherence among psychiatric patients revealed a similar outcome. 10
Conclusions
The level of drug adherence was 47.1% and that of non-adherence was 52.9% among the study participants. The cost of treatment of more than one thousand naira per day and side effects were found to be predictors of non-adherence to drug treatments. It was recommended that supervised community treatment, behavioural change communications along with community mental health care financing should be adopted in order to increase access and decrease non-adherence to drugs. 
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